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Temperamental behaviors measured during the first months of life are predictive of aggression in group housed
rhesus macaques (Macaca mulatta)
Andrew C. Chaffin1, Melanie L. Schwandt2, Scott G. Lindell2, Stephen J. Suomi3, Christina S. Barr1 & James D. Higley1,2; Brigham Young University, Department of
Psychology, Provo, UT 840571; LCTS, NIAAA, and LCE, NICHD3, NIH, Poolesville, MD, 20837 USA2

METHODS

ABSTRACT
Temperament is thought to be the foundation for personality and subsequent behaviors
later in life. To assess early temperamental variables that place individuals at risk for
aggression later in life, this laboratory-based study examined infant behavior in grouphoused infant rhesus macaques (Macaca mulatta). The subjects were 52 mother-reared
subjects. Behavior was assessed from the first through the eighth months of life using
objective behavioral measures. Two 5-minute sessions were recorded for subjects each week
over 8 months and the average rate of each of the 25 behaviors measured was the dependent
measure. A test of the same subjects 2-4 years later measured the dependent variable,
aggression, using the Fairbank’s Intruder Challenge Test, when subjects were 3-5 years of
age. Results: Four behaviors exhibited a statistically significant ability to predict aggression.
Statistically significant correlations were found for activity-oriented behaviors of
environmental exploration, approach by infant, and leave by infant, as well as the social
variable, socialize with individuals other than mother, with a modest positive r-value
between .273 and .357. This activity-oriented trait may reflect hyperactive tendencies that
have been shown in humans to increase the risk for aggression. This study suggests that
objective measurements of activity levels in infant rhesus monkeys can be a predictive
variable in determining later levels of aggression.

Mother-infant behaviors were recorded across the first six months of life. The subjects were part of an
ongoing longitudinal study designed to investigate bio-behavioral outcomes conducted in two laboratories, the
Laboratory of Comparative Psychopathology and Laboratory of Comparative Ethology at the National Institutes
of Alcohol Abuse and Alcoholism and Child Health and Human Development. Infants were reared in indooroutdoor enclosures that resemble their natural social setting, living with their mothers in mixed-sex social
groups containing two adult males and six to eight adult females with their infant offspring.
Specifically, our research focused on the behavior levels measured month-to-month over an eight month
period in 52 infants raised by either their biological or adopted mothers. Two 5-minute sessions were recorded
for subjects each week over eight months while they were interacting naturally in their home cage. The average
rate for each of the 25 behaviors measured was used to predict behavior 2-4 years later. The dependent measure,
aggression was measured using the Fairbank’s Intruder Challenge Test, when subjects were 3-5 years of age.
Infants reared with their adoptive mothers were randomly assigned to unrelated lactating females at the
time of birth. The adoption occurred within 60 hours after the adoptive mother had given birth to prevent the
mother from rejecting the infant. Mothers at this stage appear to not be aware of the switch in infants (much like
a human infant accidentally getting switched at birth in a hospital).
To analyze the data obtained from the laboratory, we ran a statistical software package (SPSS). We first
ran a factor analysis and found that the four behaviors below clumped with general locomotive behavior as a
General Activity factor. We then tested whether these four behaviors were predictive of aggression later in life.
Our primary method for statistical analysis was Spearman’s correlations, with infant behavior, particularly the
four behaviors characteristic of activity as the independent factor and aggression in the Intruder Challenge
paradigm as the independent factor.
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INTRODUCTION
According to the Federal Bureau of Investigation (FBI) 1,382,012 violent crimes
were committed in 2008, or 1 violent crime per 220 people in the United States. The FBI
site’s statistics also demonstrate that overall violence is on the rise in the United States,
making aggression and violence major national problems (Investigation, 2008). In trying
to understand and predict aggression in humans, the scientific community is attempting
to do the same using animal models, such as nonhuman primate models. Nonhuman
primate models are extremely useful as they allow researchers to control environmental
variables of the research subjects in ways that would be difficult or impossible to control
in humans (e.g., genetic manipulation, selective breeding, environmental stressors, diet,
and early rearing history). Rhesus monkeys (Macaca mulatta) were used as research
subjects in this study. Early developmental studies has proven important in assessing risk
for various psychopathological states and illnesses. Many studies both of human and
nonhuman primates have demonstrated that subjects’ early behavior can predict later
behavior and psychopathological outcomes (Carlson, Jacobvitz, & Sroufe, 1995).
In situations of social intrusion or confrontation, violent aggression can result. In
2001 a new paradigm was introduced to research provocative social intrusion situations
in nonhuman primates, the Intruder Challenge Test (Fairbanks, Melega, Jorgensen,
Kaplan, & McGuire, 2001). In this paradigm, an unfamiliar intruder monkey is placed in
a cage introduced to a social group of three monkeys. Behavioral information is then
recorded for 30 minutes. While average rates of aggression increase during the paradigm,
there are wide individual differences, with some subjects engaging not only in high rates
of aggression, but also dangerous forms of aggression such as contact aggression (bites,
hits, prolonged chases). Given that ADHD is a risk factor for aggression later in life
(Zepf, 2010), we predicted that subjects with high activity would also react more
aggressively in the intruder challenge when tested later in life. High activity levels, which
may be related to ADHD, may be related to impulsivity, similar to what is seen in ADHD
children. Impulsive subjects are more likely to engage in dangerous aggression and to
receive trauma in aggressive bouts (Mehlman et al. 1994; Howell et al. 2007). We
hypothesize that individuals with high activity will exhibit and receive a higher level of
aggression than those who are less active and more deliberate.
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Noncontact aggression= Infant exhibits hostile face, barking, or threat posture.
CAGITOT= Subject exhibiting contact aggression (bites, lunges, hits and slaps, and chases)
Analyses showed a significant positive correlation for several of the activity measures (Environmental exploration,
approach and leave mother by infant, and social interactions with others). Factor analysis of the 25 behaviors collected
showed that these behaviors all loaded on the same factor. Nevertheless, social with others may represent a somewhat
independent category characteristic of gregariousness or sociality. While all three forms of aggression showed statistically
significant correlations with behavior, contact aggression was not correlated with the infant’s activity with its mother.

DISCUSSION
Consistent with our hypothesis, there was a positive correlation between activity levels during the
first eight months of life and later levels of aggression. Our findings support previous studies in humans
that demonstrate that early high activity levels is predictive of later aggression (Farrington, 1989). A
preliminary factor analysis showed that the four behaviors used all clustered as one factor labeled as
activity. Nevertheless It is apparent from our study that there might be several factors that influence
aggression levels in rhesus monkey and that not all aggression was the same. Most aggression exhibited
is over rank and status and seldom results in injury. It is likely that the category noncontact aggression
reflects this type of aggression and it is interesting that it was the type of aggression that is most strongly
correlated with maternal treatment.
The Intruder Challenge Test paradigm parallels in many ways the natural ecological reaction that
rhesus show to outsiders in social intrusion situations. In natural settings social intrusion is likely to
elicit aggression from both the resident monkeys and the intruder monkey. Not all troop members act
aggressively, however. The results of this study suggest that activity levels that are independent of
mother and high rates of social interactions may predict more dangerous forms of aggression later in life.
High activity levels may be related to impulsivity, similar to what is seen in ADHD children. It appears
that individuals that act more impulsively exhibit and receive a higher level of dangerous aggression
than those who are less active and more deliberate . These results demonstrate that ADHD-like
symptoms put individuals at a higher risk for violence and/or aggression later in life. To the extent that
risk factors for adolescent and adult violence can be identified early in life, such risk factors offer
developmental windows to intervene and prevent pathological outcome. This research may have
implications for preventing violent aggression. In particular human settings such as prisons or military
living settings, but more research is needed to know exactly how to utilize this knowledge to help
humans. Also, because infants raised by their biological mothers as well as those raised by foster
mothers are used in this study, it becomes apparent that differences between those groups should be
looked for.
As violence continues to be a national problem, it is important for researchers to try and identify
factors that contribute to this problem. This study has provided preliminary evidence of an activity based
interaction for a higher risk for aggression and violence. Future research should be sensitive not only to
the context in which the violence occurs, but to the predictive activity of the individuals involved in the
aggressive act.
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